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SOUTH DAKOTA FEED GRAINS USED FOR SWINE FEEDS 
L. J. Kor tan 
Ext ens ion Swine Sp ecialis t 
Common South Dakota grains are corn , opaque-2 corn , wheat , grain s orghum , 
millet (Pros o-white) , bar ley , oats , rye and Triticale ( durum wheat and rye ) . 
The chemical analyses  of these cereal grains and soybeans are listed in t ab le 1 .  
The value of a feedstuff is based on several f actor s ; accep t ab ility (how 
well  the material will be consumed by an animal ) , energy availab ility and as 
a source of o ther nutrients (proteins , vitamins and minerals ) .  Should a swine 
producer feed corn or wheat or bar ley or oats and others as a grain ingredient ? 
In South Dakot a ,  this will dep end p r imarily upon availability , cost  of these 
ingredient s and their value as a s ource of energy for swine . 
Corn 
Corn contains less  protein but more energy than other cereal grains . 
Because of its  abundance and readily availab le energy , corn is used as the 
base cereal f or compar !_�J:pe nutritive value of other cereal grains . Corn is 
low in protein and its protein is  def ic ient in the amino acids lys ine , methionine 
and tryp tophan . A rat ion balanced for protein us ing corn and s oybean meal may 
be s l ight ly def icient in these three amino acids for swine . 
Opaque-2 Corn 
Opaque- 2  corn dif fers from normal corn in that it  contains a mutant gene 
that provides the corn with a higher level of lysine and tryptophan . Experiments 
at South Dakot a  State Univers ity with growing-finishing swine have shown that 
1 1 /2 to 3%  lower protein diet s can be fed when us ing opaque:._� corn because of 
its superior amino acid balance . 
Tab les  2 and 3 show the diet composit ion and results of experiments when 
feeding high- lys ine corns as repor ted at the 1 9 7 3  South Dakota Swine Field Day 
( A . S .  Series 73-42) . Sixty p igs were f ed diets of normal , opaque-2 or double 
mut ant corn supp lemented with minerals and vitamins but without supp lemental 
p rotein from 1 32 t o  200 pounds . Gains were increased from 1 . 32 t o  1 . 50 lb . per 
day by f eeding the higher lysine corns i?_paq�e-� and double mut ant ) .  However , 
these  corns do not cont ain adequate lys ine t o  supp or t optimum gains as p igs fed 
a corn-soy diet gained at the fastest  and mos t  eff icient rate . Feed/gain was 
only s lightly reduced when op�que-2 corn was fed . 
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Table 1 .  Proximate Analyses of Cereal Grains and Soybeans 
------ - --- --·-- ---- -- ·-�----------- - - - -------
Corn 
Wheat 
Grain sorghum 
Proso millet 
Barley 
Oat s  
High-protein oats 
Rye 
Tr it icale 
Soybeans , cooked 
Soybean meal 
Crude Crude Crude 
protein Lys ine fat f iber ME 
____ % ___ _ % --- %-- % --cal /kga 
9 . 0  . 2 2 
9 . 0  . 40 
1 3 . S . 40 
1 1 .  0 . 2 7 
1 1 .  s . 2 1  
1 1 . s . 40 
1 2 .  0 . 34 
16 .  0 . 60 
12 . S  . 40 
18 . ob . S 8 
38 . 0  2 . 40 
4 4 . 0  2 . 8S 
4. 0 
4 . 0  
1 .  9 
2 . 8  
3. 6 
2 . 0  
4. 0 
4 . 0  
1 .  8 
1 .  s 
1 8 . 0  
1 .  0 
2 . 0  
2 . 0  
3 . 0 
2 . 0  
6 . S  
6 . 0  
1 1 . 0  
1 1 .  0 
2 . 8 
2 . S  
s . o  
7 . 0  
3 16 8  
( 1 4 2 7 )  
3 16 8  
( 14 2 7 )  
3220  
( 14SO )  
3 2 2 9  
( 14 S 4 )  
2 8 8 1  
( 12 9 7 )  
2 87 0  
( 1 2 9 2 )  
2 7 1 0  
( 1 2 2 0 )  
2 700 
( 12 2 0 )  
2 7 1 2  
( 1 22 1 )  
3 1 90  
( 14 S S )  
3S40 
( 1 S 9 4 )  
282S  
( 1 2 7 2 )  
a ME , Cal / lb . in parentheses . 
b 1 0 %  mois ture. 
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Swine Cal- Phos-
TDN c ium phorus 
% % % 
80 . 0 1  . 2S 
80 . 0 1 . 2S 
79  . OS . 4 1 
7 8  . 04 . 29 
70  . OS . 30 
70  . 06 . 40 
6S . 09 . 33 
64  . 09 . 33 
7S  . 08 . 30 
7 7  . OS • 3S 
9 2  . 2S . S9 
7 1  . 2S . 60 
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Table 2 .  Composition of Die t s  (Percent)  
Normal corn , ground 
Opaque-2 corn , ground 
Double mut ant corn , ground 
Soybean meal (44%)  
Dicalcium phosphate 
Ground limes t one 
Trace mineral salt ( . 8% zinc)  
Vit amin-antibiotic  p remixa 
Treatments 
---·-- - ----------
1 2 3 
9 7 . 4  
9 7 . 4  
9 7 . 4  
1 .  4 1 .  4 1 .  4 
. 5  . 5  . 5  
. 5  . 5  . 5  
. 2 . 2 . 2 
4 
89 . 8  
7 . 9  
1 .  1 
. 5  
. 5  
. 2  
·--- - ---------------- --
a Provided per lb . of diet : 1 5 00 IU vitamin A ,  350 IU vitamin D ,  1 . 25 mg 
riboflavin , 5 mg p antothenic acid , 1 0  mg niacin , 50 mg choline , 7 . 5  mcg 
vitamin B 1 2  and 5 mg oxytetracycline . 
Table 3 .  Resu lt s of Feeding .QEaque-2_ and Double Mut ant Corn 
to Finishing Pig s 
Corn 
Double 
Normal Opaque-2 mutant 
Number of p ig sa 1 5  15  1 5  
Avg .  ini t ial wt . , lb . 1 32 . 2  1 32 .  3 1 3 2 . 3 
Avg .  f inal wt . , lb . 1 9 8 . 9 20 1 .  3 2 0 1 . 6 
Avg .  daily gain , lb . 1 .  32  1 .  50  1 . 50 
Avg .  daily feed , lb . 6 . 4 1 6 . 36 6 . 5 8 
Feed /gain 4 . 84 4 . 2 4 4 . 40 
a Three lots  of f ive p igs each per treatment . 
4 7  
Corn-s oy 
1 5  
1 32 . 3  
202 . 5  
1 .  59  
6 . 64 
4 . 1 6  
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Wheat 
Wheat is about equal to  corn in energy value , palatability and d igestibility. 
I t s  p rotein varies more but is  cons iderab ly higher than that in corn. When 
compared with corn , wheat contains about one-third more protein. Its  protein is 
def ic ient in lys ine and tryp tophan and limited in methionine. Wheat , unlike 
corn , contains no vitamin A activ ity. Recommendat ions are that you use the same 
amount of protein supplement when formulat ing r at ions with wheat as with corn. 
A 1 6 %  protein corn rat ion would contain 80% corn and 20%  soybean meal. 
This rat ion would contain the desired . 75% lysine. A 1 6 %  protein rat ion u s ing 
wheat would contain 90% wheat and 1 0% s oybean meal. This ration would contain 
only . 60% lys ine , which is considered low for a 1 6 %  protein grower diet.  Formu­
lating a . 75%  lys ine rat ion with soybean meal and wheat to e qual that of corn 
and soybean meal would require 84% wheat and 1 6 %  soybean meal. This  ration would 
contain 1 8 %  crude protein. This means that only 320 lb. of soybean meal are 
needed to  balance the lys ine level in a wheat-s oybean meal rat ion compared t o  
us ing 4 0 0  lb. of s oybean meal in a corn-soybean meal ration , a dif ference o f  
8 0  lb. o f  protein concentrate . Therefore , the balancing o f  a wheat ration on a 
percent lys ine basis ins tead of crude p rotein is  even more satisfactory than the 
general recommendat ion that you use the same amount of protein sup p lement with 
wheat as with corn. 
Wheat should be cracked or groun d .  When ground too f ine , it has a tendency 
to form a pastry mas s in the mouth and reduces feed intake. Rolling , if possib le , 
is the bes t method for  grinding wheat . 
It  is very imp ortant that wheat rat ions be properly supp lemented with 
recommended levels of vitamins and minerals. Suggested rat ions containing wheat 
are shown in table 4 .  
Tab le 4. Swine Rat ions Containing Wheat 
_Ingredient Grower 
Wheat , ground 1 5 3 4  
Soybean meal (44% )  4 1 0  
Dicalcium phosphate 20 
Calcium carbonate 16 
Salt , trace mineral ( 1 %  zinc ) 1 0  
Premixa 1 0  
Calculated protein , % 1 9 . 4 
Calculated lys ine , % . 90 
a As sugges ted in Pork Indus try Handbook Fac t 
Sheet 2 ,  Vitamins for Swine. 
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Finisher 
1 76 4  
1 8 4  
1 8  
1 4  
1 0  
10  
1 6 . 0  
. 6 1  
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Grain sorghum ( s ome t imes ref erred to  as milo ) has been used extens ively 
in swine rations in the southwes t. In add i tion to being free from dangers of 
b light , grain sorghum is more drought res istant than corn. Sorghum can rep lace 
up to  100% of the corn in a swine diet on a pound for p ound basis , ignoring its  
p rotein content. The chemical analysis  of grain sorghum as shown in t able 5 
indicates a very s imilar nutrient composition to corn. Grain sorghum differs , 
however ,  in the following ways : 
1 .  More variability in crude protein content but , on the average , 
s light ly more protein. Even though grain sorghum frequent ly 
contains more protein than corn , the two are very s imilar in 
lys ine content. Therefore , approximately the same amount of 
supp lemental p rote in should be used with either grain sorghum 
or corn . 
2.  No vitamin A act iv i ty. 
3. Approximately 5%  less energy. 
Table 5. Nutrient Composition of Grain Sorghum 
and Corna 
Grain 
Nut rient s 
------------------· 
sorghum Corn 
% % 
Dry mat ter 89. 0 89. 0 
Ash 1. 7 1 .  3 
Crude f iber 2 . 4 2. 2 
Fat 2. 6 3. 8 
Nitrogen-free extract 72. 3 72 .  7 
Crude protein 1 1 . 0 9. 0 
Calcium . 03 . 02 
Phosphorus . 28 . 25 
Amino acids 
Cys t ine . 20 . 1 3 
Lys ine . 20 . 25 
Methionine . 10 . 1 7 
Threonine . 2 7 . 36 
Trypt ophan . 09 . 09 
---------
a Cons iderab le var iat ion in nutrient composition 
exists  between samples. The figures here are averages 
from a number of sources . 
49 
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Grain sorghum has a tendency to have a hard outer coat . Therefore , i t  
should be ground , cracked or rolled before feeding . Rations containing grain 
sorghum are shown in table 6 .  
Bar ley 
Table 6 .  Suggested Swine Rat ions Containing 
Grain Sorghum 
---------- ----
Ingn�_ciien t 
Grain sorghum 
Soybean meal ( 4 4 % )  
Limestone ( 3 8% Ca ) 
Dicalcium phosphate 
Iodized salt 
Trace mineral premix 
Vit amin premixa 
Calculated  protein ,  
Calculated lys ine , % 
( 26% 
% 
Pigs from 
30 to 50 
pounds 
1488 
450 
15 
Ca , 1 8% P ) 25 
10  
2 
1 0  
1 8 . 45 
. 7 9  
Pigs from 
125  lb . to  
market 
1 7 45 
200 
8 
25 
1 0  
2 
1 0  
1 4 . 00 
. 47 
a As sugges ted  in Pork Industry Handbook Fac t  Shee t  2 .  
Compared with corn , bar ley contains about one-third more protein , two t imes 
more f iber and is def icient in the amino acid lysine . Theref ore , i t  is lower 
in energy than corn . Barley can rep lace 1 00% of the corn in the die t . Diets 
should be balanced t o  provide adequate lys ine and ignore the additional p rotein 
content of barley . Because of the higher f iber content of bar ley , diets which 
contain this grain will produce s l ightly lower gains . When properly supplemented 
with protein , vitamins and minerals , ground bar ley is  worth about 90 t o  95% as 
much as shel led  corn for hogs . Sugge sted rat ions are shown in t able 7 .  
Barley is  not well  adap ted to  self-f eeding free choice because p ig s  
usually e a t  more o f  the protein sup p lement than is  required to  balance the 
ration . This is because barley is less p alat ab l e .  For this reason , it  is best  
to  feed  the barley and supplement together as a mixed ration . 
Bar ley that is infested with scab may be fed t o  growing-f inishing p ig s , 
p roviding it  is l imited to  1 0% of the rat ion . In no case should the scab­
infested  bar ley be fed to the ges tating-lactating sows or young p igs . 
5 0  
Oats 
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Table 7 .  Suggested Swine Rat ions Containing Bar ley 
Ingredi�n_t 
__ _ 
Barley 
Soybean meal ( 44%)  
Dicalcium phosphate 
Ground lime s t one 
Trace mineralized salt 
Vit amin premixa 
Calculated protein , % 
Calculated lys ine , a; lo 
Grower Finisher 
1 640 1 8 10 
300 140  
30  22  
1 0  8 
1 0  1 0  
10  10  
1 6 . 2 6  1 3 .  4 8  
. 74 . 56 
a As sugges ted in Pork Indus t ry Handbook Fact Sheet 2 .  
The protein content of  oat s is  approximately one-third higher than in  corn 
and oats is def icient in lys ine. Oat s  contains four t imes more fiber than corn . 
Oats are cons idered a good feed for growing pigs and brood sows but are t oo high 
in f iber and too bulky to cons t itute a maj or port ion of the ration for young 
p ig s. For growing-f inishing pig s , good quality oats weighing 32 lb. per bushe l 
or more are worth as much as she lled corn , p ound for p ound , when limited t o  less 
than one- third of the rat ion. For mature breeding animals ,  the oat content may 
be higher . Tes t s  at South Dakot a  St ate Univers ity us ing ground whole oats in 
sow ges t at ion diets have shown very des irable results if the lower energy of 
oats is taken into cons ideration and about one-third more feed is provided daily 
t o  the sow .  Oat s  contain no vitamin A activity and mus t  b e  ground for best  
utilization. Sugges ted  rations of oats and corn are shown in t ab le 8. 
Tab le 8. Sugges ted Oat s  Rations Wi th Corn 
Pigs from Pigs from 
30 to  5 0  50 t o  1 2 5  
Ingredient pounds pounds 
Ground corn 958  1058  
Ground oats 500 500 
Soybean meal ( 44 % )  4 8 0  380 
Calcium carb onate ( 3 8% Ca)  1 2  1 2  
Dicalc ium phosphate ( 26%  Ca , 18%  P)  28  28  
Iodi zed salt 1 0  1 0  
Trace mineral premix 2 2 
Vitamin premixa 1 0  10  
Calculated lys ine , % . 90 . 7 6 
a As sugges ted in Pork Indus try Handbook Fac t  Sheet 2 .  
5 1  
Pig s  from 
1 2 5  lb. t o  
marke t 
1 2 9 0  
500 
150 
8 
30 
10 
2 
10  
. 5 2 
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Hulled oats are valuable in rations f or very young p ig s , 100 lb . being 
equal to 140  lb . of corn . However ,  i t  takes 1 5 5  to 1 6 5  lb . of whole oats t o  
produce 1 00 lb . of  hulled oats .  Oat s  contain about 30% hulls . 
High-Protein Oats 
Recent work by p l ant breeders has resulted in several var ieties of oats that 
are cons iderab ly higher in p rotein than varie t ies  of the past . High-protein oats 
contain 30 to 40% more prote in and the important amino acid lys ine . The feeding 
of high-protein oats to growing-f inishing pigs at  the South Dakota s tat ion 
provides the f ollowing conclus ions : 
1 .  Cons iderable supplemental p rotein can be saved as a resul t  of 
use of high-protein , high- lys ine oat s . 
2 .  Tes t s  have shown that high-protein oats can replace up t o  50%  
of the grain in swine diets  without detrimental ef fects . 
Rat i ons based on high-protein oats are shown in t able 9 .  
Tab le 9 .  Sugges te d  High-Protein Oat s  Rat ions 
Growing-
Ingredient Pig s tarter f ini shing 
Corn 7 6 8  7 3 6  9 1 2  
Spear oats 800 800 800 
Soybean meal (48% )  3 7 2  2 2 8  
Soybean meal (44% )  404 
Dicalcium 26  2 6  2 6  
Limes t one 1 6  1 6  1 6  
Trace mineralized salt ( 1 % z inc) 8 8 8 
Vi tamin premixa 10  10  10  
Calculated lys ine , % . 90 . 70 
a As sugge s ted in Pork Indus t ry Handbook Fact Sheet 2 .  
890 
800 
250 
26  
1 6  
8 
10  
Swine producers use  less rye than other small grains in  f ormulat ing rations . 
Rye is similar t o  wheat in chemical composition but is  less p alat able to  p ig s . 
It  is normally fed in comb inat ion with more relished feeds and limited to  no 
more than one-half of the swine ration . When properly supp lemented , ground rye 
has a f eeding value 90% that of  corn . I t  should be ground for hog feed . 
Tab le 10  lis t s  rat ions containing rye that can be fed to  growing p igs . 
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Table 10 . Suggested  Swine Rations Containing Rye 
Ingredient 
Corn 
Rye ( 1 1 .  8%)  
Soybean meal ( 44%)  
Dicalcium phosphorus 
Ground limes t one 
Iodized salt 
Vitamin p remixa 
Calculated protein ,  % 
Calculated lys ine , % 
Growing p ig s  
1 
1 240 
300 
400 
20 
20 
10 
10 
1 6 .  1 7  
. 7 7  
2 
920  
600  
420  
20  
20 
10 
10 
1 6 . 9 4 
. 84 
a As suggested  in Pork Indus try Handbook Fac t Sheet 2 .  
Rye is one of the grains which may contain a fungus , ergo t . The general 
recommendation , because of the p o s s ib le presence of  this fungus , is for growing 
and f inishing diets  to contain no more than 20% rye .  Reduced gains can be 
exp ected if ergot is  present and mos t  tests  show a 10%  decrease in feed 
conversion compared with corn diet s . Rye is  not recommended in s ow gestation 
diets  because of the pos sibili ties of  ergot interfering with pregnancy , caus ing 
abortion . Likewise ,  ergot should not be permitted in the ration of lactating 
s ows or sucking p igs . 
The Univers ity of Illinois at their 1 9 6 6  Swine Growers Day repor ted that 
rye fed at levels of 1 5 %  of  the diet did not mat erially af fect performance of 
growing-f inishing swine (average daily gain , 1 . 62 lb . ;  feed / lb . gain , 3 . 85 lb . ) .  
A 30% level depressed  both rate of gain and feed e f ficiency (average daily 
gain , 1 . 49 lb . ;  feed /lb . gain , 4. 1 5  lb . ) .  Comp lete rep lacement of  corn with rye 
markedly depres sed rate of gain and feed e f f iciency . 
Tri ticale 
Triticale is a relatively new grain result ing from crossing durum wheat 
and rye . Thu s ,  it  has s ome of the same feeding values as its contributing 
parents .  Triticale may contain a fungus , e rgot . Tr iticale is not recommended 
f o r  sow ges t at ion diet s because of the p o s s ibility of  the presence of ergot . 
Michigan S tate Universi ty reported that trit icale can rep lace up t o  60% 
of  the corn in swine die t s . The Nebraska Nor th Platte Station reported that 
triticale can be successfully used as a rep lacement for corn in growing­
f inishing swine diets .  Nor th Dakota workers  recommend that triticale be limited 
to  a maximum of 25% of the rat ion for growing p igs or 50%  of the grain mixture 
for f inishing p igs . Rat ions containing dif ferent leve ls of triticale are shown 
in t able 1 1 .  
Agronomis t s  at South Dakota State University indicate that trit icale 
y ields are s imilar t o  wheat when compared in the s t andard variety trials 
throughout the s tate . 
5 3  
